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PREFACE 


In 1956, Statistics Canada began a series of 
biennial surveys of R & D expenditures and manpower 
in Canadian industry. In response to the needs of 
science policy, these surveys became annual in 1969. 
This report contains the results of the second annual 
survey. The 1970 survey differs from its predecessors 
in that it was based on a sample rather than a complete 
coverage. 


We wish to acknowledge here the assistance of 
the many business firms who co-operate with us in 
these surveys by providing the requested data, often 
at a considerable cost in terms of the time required of 
senior Officials. For this inquiry, in which the regular 
R & D survey was combined with an experimental 
survey of technological innovation, we are especially 
indebted to the R & D Committee of the Canadian 
Manufacturers’ Association, chaired by Mr. J.C.R. 
Punchard (Bell-Northern Research), and to Mr. Ted 
Davy (Commercial Intelligence Department of the 
C.M.A.). 


SYLVIA OSTRY, 
Chief Statistician of Canada. 


PREFACE 


En 1956, Statistique Canada a entrepris une série 
d’enquétes portant sur les dépenses au titre de la recherche 
et du développement industriels et sur la main-d’oeuvre 
employée dans l’industrie canadienne. Pour satisfaire 
aux besoins de formulation des politiques dans le domaine 
des sciences, ces enquétes, d’abord effectuées tous les deux 
ans, ont maintenant lieu tous les ans depuis 1969. Ce 
bulletin présente les résultats de la deuxiéme enquéte 
annuelle. L’enquéte de 1970 différe des précédentes en ce 
que les résultats ont été obtenus a partir d’un échantillon 
plutot qu’a partir d’un champ d’observation universel. 


Nous sommes reconnaissants envers les nombreux 
établissements commerciaux qui ont collaboré avec nous 
pour mener ces enquétes en nous envoyant les renseigne- 
ments demandés, souvent a un cout élevé, si l’on tient 
compte du temps que les cadres supérieurs y ont consacré. 
Dans le cas du présent relevé, dans lequel l’enquéte 
réguliére sur la recherche et le développement a été 
fusionnée a une enquéte expérimentale sur les innovations 
techniques, nous sommes particuliérement reconnaissants 
envers le Comité de la recherche et du développement de 
PAssociation des manufacturiers canadiens, dont le prési- 
dent est M. J.C.R. Punchard (Recherche de la Bell- 
Northern) et envers M. Ted Davy (Service de renseigne- 
ments commerciaux de ’A.M.C.). 


SYLVIA OSTRY, 


Le statisticien en chef du Canada. 


SYMBOLS SIGNES CONVENTIONNELS 


The following standard symbols are used in Les signes conventionnels suivants sont employés 
publications of Statistics Canada: uniformément dans les publications de Statistique Canada: 
. figures not available. .. nombres indisponibles. 
. figures not appropriate or not applicable. ... n’ayant pas lieu de figurer. 
— nil or zero. — néant ou zéro. 
-- amount too small to be expressed. -- nombres infimes. 
p preliminary figures. p nombres provisoires. 
r revised figures. r nombres rectifiés. 
x confidential to meet secrecy requirements of x confidentiel en vertu des dispositions de la Loi sur 
the Statistics Act. la statistique relatives au secret. 
Note: Because of rounding, some totals will not Nota: Certains totaux ne correspondent pas exacte- 
correspond exactly to the sum of the items added. ment a la somme des items composants a cause des 


arrondissements. 


FOREWORD 


Statistics on resources committed to industrial 
research and development have been collected by 
Statistics Canada for 16 years. This information has 
several uses: for science policy, international com- 
parisons, for economic and industry studies, and for 
the research policies of the firms themselves. 


However, these statistics provide little more than 
a framework for further development. As the Senate 
Special Committee on Science Policy has recently 
noted, two high priority areas for study are, “research 
on research” and the processes of technological in- 
novation. In both of these domains, the current 
statistical series of which this publication forms a part, 
will be useful; yet the series is definitely not sufficient. 
However, these statistics can provide an important part 
of the foundation required for the building of the 
total statistical base for launching studies of industrial 
research and technological innovation. 


The range of statistics needed to carry out the 
necessary studies covers a broad spectrum of activities. 
A partial list includes: data on characteristics of 
industrial researchers; quantitative measures of the 
diffusion of knowledge; measurable research output; 
micro-economic and industry-wide data on selected 
instances of innovation; economic variables affecting 
innovation; indices of transfers of technology; and 
data on “nodes” or critical points in the process of 
innovation. 


While it is most desirable that work be under- 
taken at once to develop statistical programmes which 
will shed light on the variables listed above, there are 
serious problems which must be solved first. For 
example, there has not been any authority with clear 
responsibility for encouraging studies of research and 
innovation. Another problem is the difficulty of 
formulating conceptual models which will provide the 
necessary orientation for statistical programmes. A 
third impediment is the nature of the existing data. 
Studies in these areas will often require free access to 
confidential company data collected by Statistics 
Canada. This implies that Statistics Canada must accept 
some responsibility for these studies. High priority has, 
in fact, been given to providing the Science Statistics 
Section of the Education Division with the resources 
needed to develop the capability which can produce 
the required statistics and their analysis. 


The results of a 1970 experimental survey on 
some aspects of technological innovation are presently 


AVANT-PROPOS 


Statistique Canada fait depuis 16 ans la collecte de 
statistiques sur les ressources consacrées a la recherche et 
au développement industriels. Ces renseignements servent 
a des fins multiples telles que la formulation des politiques 
scientifiques, la comparaison des données avec d’autres 
pays, la réalisation d’études en matiéres économiques et 
industrielles et méme, l’établissement des programmes de 
recherches des entreprises. 


Toutefois, ces statistiques n’offrent guére plus qu’un 
cadre de développement ultérieur. Ainsi que le notait 
récemment le comité spécial du Sénat sur la politique 
scientifique, deux domaines d’étude fortement prioritaires 
sont “la recherche sur la recherche” et le processus 
d’innovation sur le plan technologique. La série statistique 
courante, dont la présente publication constitue une 
partie, sera certes utile dans ces deux domaines; elle n’en 
demeure pas moins nettement insuffisante. Toutefois, ces 
statistiques peuvent contribuer largement a l’édification de 
Yensemble des données statistiques nécessaires pour entre- 
prendre des études sur la recherche industrielle et les 
innovations techniques. 


L’éventail des statistiques exigées pour effectuer les 
études nécessaires couvre une gamme étendue d’activités. 
La liste partielle comprend: les données sur les caractéris- 
tiques des chercheurs dans l’industrie, les mesures quanti- 
tatives de diffusion des connaissances; le rendement 
mesurable de la recherche, les données micro-économiques 
et industrielles sur des exemples déterminés d’innovation; 
les variables économiques touchant l’innovation; les indices 
des transferts de technologie; et les données sur les 
problémes et les difficultés rencontrés durant la phase 
d innovation. 


I] est plus que souhaitable d’entreprendre immé- 
diatement le travail d’établissement de programmes statis- 
tiques qui feront la lumiére sur les variables citées plus 
haut. Toutefois, pour y arriver, il faut d’abord surmonter 
de graves difficultés. Par exemple, aucune autorité n’a été 
jusqu’ici explicitement chargée de favoriser les études sur 
la recherche et linnovation. La difficulté d’élaborer des 
modéles théoriques qui permettront d’assurer l’orientation 
nécessaire aux programmes statistiques constitue un autre 
obstacle. La nature des données actuelles en est un 
troisiéme. Les études en ces domaines exigeront fré- 
quemment le libre accés aux données confidentielles qui 
sont recueillies par Statistique Canada sur les entreprises 
commerciales. I] s’ensuit que Statistique Canada doit 
assumer en partie la tache d’effectuer ces études. En fait, 
un des premiers objectifs visés est de fournir a la Section 
de la statistique de la science (Division de l'éducation) les 
ressources nécessaires pour quelle puisse produire les 
statistiques demandées et en faire l’analyse. 


On procéde actuellement a une évaluation des 
résultats d’une enquéte expérimentale menée en 1970 sur 


being evaluated; it is planned to repeat this survey next 
year with some modifications. The first experimental 
survey benefited from the advice and assistance of 
officers of the Canadian Manufacturers Association 
and of several government departments. It is planned 
to consult more widely and involve more individuals 
and organizations in future developments. 


The present survey represents only a first step 
toward filling the statistical gap referred to earlier. As 
additional resources become available, the Science 
Statistics Section, under the direction of Humphrey 
Stead, will continue to develop an important body of 
Statistical information. 


Miles Wisenthal, 
Director, Education Division, 
Statistics Canada. 


Gee 


certains aspects de Pinnovation technologique. L’enquéte 
devrait étre répétée l'année prochaine mais avec certaines 
modifications. La premiére enquéte expérimentale a été 
menée a bonne fin grace aux conseils et au concours des 
dirigeants de l’Association des manufacturiers canadiens 
et d'un grand nombre de ministéres de ?Etat. En ce quia 
trait aux développements futurs, on prévoit inviter la 
participation d’un plus grand nombre de personnes et 
d’organisations et accroitre l’éventail des consultants. 


La présente enquéte ne constitue que la premiére 
étape visant a combler l’écart statistique dont il a été 
question précédemment. A mesure qu’elle aura accés a 
des ressources plus considérables, la Section de la statisti- 
que de la science pourra, sous la direction de M. Humphrey 
Stead, poursuivre l’établissement d’un imposant corpus de 
renseignements statistiques. 


Miles Wisenthal, 
Le directeur de la Division de l’éducation, 
Statistique Canada. 
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TECHNICAL NOTES NOTES TECHNIQUES 


The Sample L’échantillon 
Two procedures are used for the survey. For odd On a recours a deux méthodes distinctes pour 
base years (e.g., 1969), all firms believed to be per- mener l’enquéte: les années impaires, par exemple 1969, 
forming or funding R & D are surveyed. For even base toutes les entreprises susceptibles de participer ou de 
years (e.g., 1970), questionnaires are sent to only the contribuer aux travaux de recherche et de développement 
100 respondents with the largest current intramural sont enquétées; les années paires, par exemple 1970, les 
expenditures, as determined from the results of the questionnaires ne sont envoyés qu’aux 100 enquétés qui, 
previous year. d’aprés les résultats de ’enquéte de l’année précédente, 
ont effectué les dépenses courantes intra-muros les plus 
considérables. 
The firms included in the present survey have, in Les firmes comprises dans la présente enquéte ont 
the past, accounted for the following percentages of constitué, dans le passé, les pourcentages suivants des 
total current intramural expenditures: dépenses courantes intra-muros: 


Industry group Year — Annee 
Groupe industriel 1966 1967 1968 1969 1970 
% 
Mine standewielllisi=—= MINES VEG DUUESiaecarssccestessceastoneeeeaccseemesteesstessocrees 1 84 81 80 82 
Chemicalvhaseds— A base Chi ml QUGs. ce cascades .ccuseove sscecsancysearoevaroonsase 78 718 76 us} 68 
Wood basedtsaAebase de) HOS x, ete iercee tec. aE cess avast ee eesbiasss 79 715 74 5) 74 
IN EXER SS I RSE EDS Sr aoost onsceS Cac qn O0COR aso cqC COCA TOC COLE BREE EEN PRIA OA Re eee 76 Tl 70 76 719 
Machinery and transportation equipment — Machines et matériel 
CLEMURAIIS DON ba ceeerrerse ees cccc syste caorcasswaee tae ome coterie ce eae eater eerie eae eetues 89 85 84 81 78 
le ctnigs leek leutniauicss ica. heen tet cee eee es eR eve 89 89 88 87 86 
Ophermindustvese— AUtreSmnGuUStIleSie-csaesceres cessecetanecceca eetterercoess Bil 54 59 54 5D 
BAGS BW iss sae aed a a ae ge OR aa i er Rae Re eee are eee 83 82 80 78 707 
The percentages of total capital expenditures La proportion des dépenses totales d’immobilisations 
attributable to these firms fluctuated rather more than effectuées par ces firmes a varié plus fortement que celle 
those for current expenditures: des dépenses courantes: 


Year — Année 


1968 a 1969 1970 


Industry group 


Groupe industriel 


1967 

oe % 
Minesrandawellsz—» Mini Sreapuiit Suess csescsssceston terete see eee ne neceneeetee: US) 
Ghemicalihased — A’ bas chimique. semen ie Soe tee hess ncnt dees, 83 
Woodibased seAGbaserder Lola eo etter eee testes etieccsssesrcs 87 
[USED SY ON RELEND © oS eno tb co ceccbdodéacononen ce Randsadin teeta ak sbaactsnascenc ea acceoEeE. 88 
Machinery and transportation equipment — Machines et matériel 

GESETANS DOL Greece eee eee one tenee ee reece eee ee Sree ee Menon aesineceniy ee 50 718 
Ml ecirical == WlOctridue: mayne eee ema es cccsavees 90 92 
Other industries; —wvAUtreSmMMGUSUTL CSee-eceececseecee-csrecevescsecscessseseesesers 79 Tle! 


AL Ob ea eiirrsrccseseecaccastceencseessssosssestacaceccacscaesmsesusssceacssuavssestearccareceresss= 87 86 


In 1969, the 100 firms included in the 1970 
survey accounted for the following percentages of 
funds: 


Industry group 


Group industriel 


Minestandswellist—sMine@Sseta puis marcersssceantencciseccenessrerancess 
Chemicals based — A base Chimique ........cccscecssseseeeeeeeee 
Wood based — A base Ge00lS. 5 a ee ees 
Metalist= Meta ixcccncusecsteneeroctenccaienst neers comet eee eases 


Machinery and transportation equipment — Machines et 
Maver eledestraliSp Oniaewccsectccee eens eee nee ee teen eee 


Wlectrical -— Mlectriquesescscssuetee eee eee 


Other industrves! — Autres IMaduiStrieSivesccceeseoee ceeeee tee eeen ee 


The “‘sample”’ was not chosen in order to provide 
estimates for all industrial R & D for all classifications. 
Such sampling is not practical for most classifications 
because of the small number of firms in so many 
groups — this is illustrated by the number of group 
aggregations necessary in the statistical tables of the 
preceding report. However, the estimated totals used 
for the General Review are believed to be fairly close 
to the actual expenditures. In any case, readers may 
use the data in the statistical tables for their own 
analyses. THE STATISTICAL TABLES CONTAIN 
DATA ONLY FOR THE 100 FIRMS SURVEYED. 


Industry Group 
A. Mines and wells: 
Mines 
Gas and oil wells 
B. Chemical based: 
Food and beverages 
Rubber 
Textiles 
Petroleum products 
Drugs and medicines 
Other chemical products 


C. Wood based: 
Wood 
Furniture and fixtures 
Paper 

D. Metals: 
Primary metals (ferrous) 
Primary metals (non-ferrous) 
Metal fabricating 


= 10) 


En 1969, les 100 firmes participant a ’enquéte de 
1970 ont représenté les pourcentages suivants de tous les 
fonds affectés ala R & D: 


Source of funds — Source de fonds 


Own Canadian Other 
funds government Canadian Foreign 
Propres Gouvernement Autres De 1’ étranger 
fonds du Canada canadiens 


ri 57 62 100 
73 49 8 94 
78 74 70 98 
78 44 56 98 
79 95 19 87 
85 89 99 $8) 
70 13 21 61 
V7 84 67 91 


L’““échantillon” n’a pas été choisi dans le but 
d’obtenir une estimation des dépenses de recherche et de 
développement dans toutes les catégories d’activité écono- 
mique. Un tel échantillonnage n’est pas pratique dans la 
plupart des classifications en raison du nombre restreint 
de firmes dans des groupements aussi nombreux (ce qui 
explique les nombreux regroupements qui se sont révélés 
nécessaires dans les tableaux statistiques du rapport 
précédent). Toutefois, on estime que les chiffres estimatifs 
cités dans la Revue générale représentent assez bien les 
dépenses réelles. De toute facon, les lecteurs peuvent 
utiliser les données des tableaux statistiques pour faire 
leurs propres analyses. LES TABLEAUX STATISTIQUES 
CONTIENNENT UNIQUEMENT LES DONNEES DES 
100 FIRMES ENQUETEES. 


Groupe industriel 
A. Mines et puits: 


Mines 
Puits de gaz et de pétrole 


B. A base chimique: 
Aliments et boissons 
Caoutchouc 
Textiles 
Dérivés du pétrole 
Produits médicinaux et pharmaceutiques 
Autres produits chimiques 


C. A base de bois: 
Bois 
Meubles et articles d’ameublement 
Papier 

D. Métaux: 


Métaux ferreux semi-transformés 
Métaux non ferreux semi-transformés 
Produits métalliques 


sult = 


E. Machinery and transportation equipment: E. Machines et matériel de transport: 
Machinery Machines 
Aircraft and parts equipment Aéronefs et piéces 
Other transportation equipment Autre matériel de transport 
F. Electrical: F. Electrique: 
Electrical products Appareils électriques 
Scientific and professional instruments Instruments scientifiques et professionnels 
G. Other industries: G. Autres industries: 
Tobacco Tabacs 
Leather Cuirs 
Knitted goods Articles tricotés 
Clothing Vétements 
Non-metallic minerals Produits minéraux non métalliques 
Transportation and other utilities Transport et autres services d’utilité publique 
Construction Batiment et travaux publics 
Engineering and scientific services Services techniques et scientifiques 
Trade and industrial associations Associations commerciales et industrielles 
Ownership Group Groupe d’appartenance 
1. Industrial associations, research institutes, provincial 1. Associations industrielles, instituts de recherche, socié- 
and federal Crown corporations. tés de la Couronne des administrations fédérale et 
provinciales. 
2. Subsidiaries of firms of the U.S.A. 2. Filiales d’entreprises américaines. 
3. Other foreign-owned subsidiaries. 3. Filiales d’autres entreprises étrangéres. 


4. Canadian-owned or controlled. 4. Entreprises possédées ou contrélées par des canadiens. 


GENERAL REVIEW 


“Industrial research and development” refers to 
R & D carried out by Canadian industry, whatever the 
source of funds. In the survey it was defined as: 


‘ 


‘. .. investigative work carried out: 


(1) to acquire new scientific and technological know- 
ledge, 


(2) to devise and develop new products or processes, 
or 


(3) to apply newly acquired knowledge in making 
technically significant improvements to existing 
products or processes.” 


It is therefore, only the first part of the process of 
technological innovation: not included in this survey 
are the expenditures on items such as new product 
marketing, product or design engineering, tooling and 
industrial engineering, and manufacturing start-up. 


Since 1967, expenditures on industrial research 
and development (R & D) have probably not kept pace 
with price and wage increases. For example, if current 
intramural R & D expenditures had increased annually 
by only 5%, they would total $370 million in 1972 
rather than the forecasted $350 million (a compound 


CHART —|I 


oe 


REVUE GENERALE 


“La recherche et le développement industriels” 
comprend les travaux de R & D exécutés par Vindustrie 
canadienne, sans égard a la provenance des fonds. Dans 
Penquete, la R & D fut définie comme: 


“*.. des travaux effectués en vue: 


(1) d’acquérir de nouvelles connaissances, 


(2) de créer et perfectionner de nouveaux produits ou 
procédés, ou 


(3) d@appliquer les connaissances nouvellement acquises 
au perfectionnement technique de produits ou pro- 
cédés existants.” 


La R & D ne comprend donc que la premiére partie du 
processus d’innovation technologique. On n’a pas inclu 
dans cette enquéte les dépenses pour des activités telles 
que la commercialisation de nouveaux produits, la con- 
ception technique ou graphique de produits, la conception 
@outils et le génie industriel, et le démarrage de la 
production manufacturiére. 


Depuis 1967, les dépenses de recherche et de 
développement industriels n’ont probablement pas évolué 
au méme rythme que la hausse des prix et des salaires. Si 
par exemple, les dépenses courantes intra-muros de R & D 
s’étaient accrues de seulement 5% par année, elles 
auraient atteint $370 millions en 1972 au lieu des $350 
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GRAPHIQUE-2 


R&D PERFORMANCE BY INDUSTRY GROUP,I963-I972 
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growth rate of less than 4%). Chart 1 shows the pattern 
for the last 15 years. The trend has been noticeably 
affected by two large projects: the termination of the 
Arrow development contract in 1959 and the Bras d’Or 
development contract (1963 to 1971). 


The relative performances of the industry groups 
are quite different. Any comparison, such as that in 
Chart 2, depends, of course, on the base year. The one 
chosen, 1963, has no particular significance — it is a 
convenient year because of our present records. The 
electrical group is the largest performer of R & D 
(estimated current intramural expenditures of $106 
million in 1972). This group is composed of firms in 
the electrical and electronic products industry as well 
as those manufacturing scientific and professional 
instruments. For such firms, throughout the world, 
competition through technology is often more impor- 
tant than advertising or style. These are also the firms 
heavily involved in satellite development and nuclear 
power production. Besides the largest expenditures, 
the electrical industry group has also usually had the 
greatest relative increases during the past few years. 
However, one industry group, metals, forecasts un- 
usually high activity in 1972. This is due to firms 
processing non-ferrous metals. Expenditures on R & D 
by the ferrous metals industry have grown much more 


millions prévus (un taux d’accroissement composé de 
moins de 4%). Le Graphique 1 schématise les tendances 
générales des 15 derniéres années. Le mouvement a été 
sensiblement influencé par lactivité de deux grandes 
entreprises: l’achévement en 1959 des travaux de mise au 
point de lavion Arrow et l’exécution des travaux de mise 
en valeur de Bras d’Or (1963 a 1971). 


L’importance relative des travaux de R & D différe 
considérablement entre les groupes industriels. Toute 
comparaison, comme celle dans le Graphique 2, dépend 
naturellement de l’année de base. L’année choisie, 1963, 
ne revét aucune importance particuliére; elle constitue 
simplement une année pratique a cause de nos dossiers 
actuels. Le groupe “électrique” est le plus important 
exécutant de travaux de R & D (les dépenses courantes 
intra-muros sont estimées a 106 millions de dollars en 
1972). Ce groupe se compose d’entreprises spécialisées 
dans la fabrication d’appareils électriques et électroniques 
ainsi que dans la fabrication d’instruments scientifiques et 
professionnels. Partout dans le monde, ces entreprises 
doivent rivaliser avec leurs concurrents sur le plan tech- 
nique plut6t que sur celui des moyens publicitaires ou de 
Yattrait du style. En outre, ce sont ces entreprises qui se 
consacrent largement a la mise au point de satellites et 
a la production d’énergie nucléaire. En plus d’étre les plus 
grandes, les dépenses de ce groupe ont, dans l’ensemble, 
connu des accroissements relatifs plus importants que les 
autres groupes dans les derniéres années. Cependant, un 
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slowly. The fluctuations in the R & D activity of the 
machinery and transportation equipment industry 
group are due mainly to changes in the amount of 
R & D carried out by the aircraft industry. 


The companies carrying out R & D finance most 
of the work themselves. However, the Federal Govern- 
ment is also a major source of funds. Besides providing 
development contracts and assistance grants, it also 
encourages industrial R & D by reimbursing firms for 
certain of their expenditures in previous years. This 
program, the Industrial Research and Development 
Incentives Act (IRDIA), since it consists of payments 
after the fact, is treated differently than the other 
programs. Payments under IRDIA are not included in 
Chart 3, although they are shown below. 


The figures shown in Chart 4 are not the same 
as those used throughout the rest of the report. They 
are provided by agencies of the Federal Government in 
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groupe industriel, celui des métaux, prévoit un accroisse- 
ment exceptionnel pour l’année 1972. Ceci est principale- 
ment attribuable aux firmes engagées dans la transforma- 
tion des métaux non ferreux. Les dépenses de R & D 
affectuées par le groupe industriel de transformation 
des métaux ferreux se sont accrues a un rythme beaucoup 
moins rapide. Les fluctuations de l’activité de R & D du 
groupe des machines et du matériel de transport est 
attribuable aux variations des activités de R & D de 
Pindustrie des aéronefs et piéces. 


Les sociétés qui poursuivent des-+travaux de R & D 
financent elles-mémes la plupart de leurs travaux. L’admi- 
nistration fédérale constitue toutefois une autre source 
importante de fonds. En plus d’accorder des contrats de 
développement et des subventions, l’administration fédé- 
rale encourage également la R & D industrielle en contri- 
buant a une partie des dépenses encourues l’année 
précédente. Etant donné que ce programme, qui est 
établi en vertu de la Loi stimulant la recherche et le 
développement scientifiques (L.S.R.D.S.) consiste en 
Yoctroi de sommes aprés exécution des travaux, il est 
traité différemment des autres programmes. Les verse- 
ments faits aux termes de cette loi ne sont pas compris 
dans le Graphique 3, mais apparaissent ci-dessous. 


Les chiffres indiqués dans le Graphique 4 ne sont 
pas les mémes que ceux employés ailleurs dans ce rapport. 
Ils proviennent d’organismes de ladministration fédérale 
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GOVERNMENT FUNDS FOR INDUSTRIAL R&D, FISCAL YEAR 1969-70 
FONDS DE LADMINISTRATION FEDERALE POUR LA R&D INDUSTRIELLE, EXERCICE 1969-70 


R&D CONTRACTS—CONTRATS DE R&D 
$ | 8,600,000 
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R&D ASSISTANCE GRANTS—SUBVENTIONS DE R&D 
$39,300,000 


DEFENCE INDUSTRY PRODUCTIVITY PROGRAM 
PROGRAMME DE PRODUCTIVITE DE LINDUSTRIE DU MATERIEL DE DEFENSE 


INDUSTRIAL RESEARCH ASSISTANCE PROGRAM 
PROGRAMME DAIDE ALA RECHERCHE INDUSTRIELLE 


DEFENCE INDUSTRIAL RESEARCH PROGRAM 
PROGRAMME DE RECHERCHE INDUSTRIELLE POUR LA DEFENSE 


eS PROGRAM FOR THE ADVANCEMENT OF INDUSTRIAL TECHNOLOGY 
PROGRAMME POUR L'AVANCEMENT DE LA TECHNOLOGIE INDUSTRIELLE 


$23,000,000 
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FUNDING OF R&D BY INDUSTRY GROUP, 1970 
FINANCEMENT DE R&D PAR GROUPE INDUSTRIEL,!1970 
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another survey.1 The year 1969 - 70 is the fiscal year 
ending on March 31, 1970 — it is, therefore, a period 
which does not completely correspond to the calendar 
year 1970 (the latest reference year for the data on 
source of funds). 


Firms in four industry groups rely almost entirely 
on their own resources for the funding of their R & D. 
In one group, wood-based industries, a significant 
portion of the group’s R & D is financed by other 
companies in the group. The Pulp and Paper Research 
Institute of Canada accounts for part of this funding 
pattern but there are important flows between affiliated 
companies within the group. However, two groups rely 
heavily on Federal Government funding. Companies in 
the machinery and transportation equipment, and the 
electrical groups receive over 75% of direct government 
assistance. These federal funds represented 30% and 
18% respectively of their total intramural expenditures 
in 1970. In all other industry groups, more money is 
received as IRDIA grants than under all other programs. 
These grants represented between 11% (metals) and 
5% (wood based) of the 1970 R & D not financed by 
the other Federal Government or foreign sources. 


1 See Federal Government Expenditures on Science, 
Catalogue 13-202. 
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participant 4 une autre enquéte!. L’année 1969 - 70 
représente l’année financiére prenant fin le 31 mars 1970; 
il s’'agit donc d’une période qui ne correspond pas 
exactement a l’année civile 1970 (année de référence la 
plus récente pour les données sur les sources de fonds). 


Les sociétés de quatre groupes industriels défraient 
elles-mémes la plupart de leurs travaux de R & D. Dans le 
groupe du bois, une grande portion de la R & D des 
sociétés est subventionnée par d’autres sociétés du groupe. 
Ceci est di, en partie, a l'Institut canadien de recherches 
sur les pates et papiers, mais il y a également des flux 
importants entre les filiales de ce groupe. Deux groupes 
font appel largement aux fonds de Jl administration 
fédérale. Les sociétés dans le groupe des machines et du 
matériel du transport et le groupe électrique recoivent 
plus de 75% de Vaide gouvernementale. En 1970, ces 
fonds représentaient respectivement 30% et 18% de 
leurs dépenses intra-muros totales. Pour tous les autres 
groupes industriels, plus d’argent est recu en vertu de la 
Loi stimulant la recherche et le développement scienti- 
fique qu’en vertu de tout autres programmes. Ces sub- 
ventions ont couvert en 1970 entre 11% (métaux) et 
5 % (bois) de travaux de R & D financés par l’industrie 
canadienne. 


1 Voir Dépenses de l’administration fédérale en science 
(Catalogue 13-202). 
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N'EST PAS INCLUSE 


The net amount spent on R & D in any year 
directly reduces that year’s profit. However, this R & D 
may be essential to the sales and profits of future 
years. In Chart 6 the profits and sales of one year are 
compared to the R & D expenditures of the following 
year. Two averages were compiled for each series: one 
for the five years 1962 - 1966 (profits/sales) or 1963 - 
1967 (R & D/sales) and one for the next five years. 
The R & D expenditures used are current intramural 
expenditures less estimated government and foreign 
direct financing. The sales and profits? are those of all 
firms in the industry groups (i.e. including firms not 
involved in R & D). 


From the chart one can see that profits, as a 
proportion of sales, have declined for all industry 
groups during the past 10 years. During this time, 
R & D expenditures, as a proportion of sales, have 
increased for three groups. This might be simply 
explained by the direct relationship between R & D 
expenditures and profits in the same year. However, if 
R & D expenditures and profits are added together, the 


2 Industrial Corporations, (Catalogue 61-003) and 
Corporation Financial Statistics, (Catalogue 61-207). 


Le profit d’une année est directement réduit par les 
dépenses nettes de R & D de la méme année. Cependant, 
cette R & D peut étre essentielle aux ventes et profits de 
Yavenir. Dans le Graphique 6, les profits et ventes d’une 
année sont comparés aux dépenses de R & D de l’année 
suivante. Pour chaque série, deux moyennes ont été 
préparées: une pour la période de cing ans 1962 - 1966 
(profits/ventes) ou 1963 - 1967 (R & D/ventes) et l’autre 
pour les cinq prochaines années. Les dépenses de R & D 
utilisées pour le graphique correspondent aux dépenses 
courantes intra-muros, moins l’aide financiére directe 
provenant de l’administration fédérale ou de l’étranger. 
Les ventes et profits? sont pour toutes les sociétés dans 
un groupe industriel (i.e. y compris les firmes qui ne font 
pas de R & D). 


I] ressort clairement de ce graphique que les profits, 
par rapport aux ventes, ont diminué pour tous les groupes 
industriels pendant les dix derniéres années. Pour cette 
période toutefois, les dépenses de R & D, par rapport aux 
ventes, se sont accrues pour trois groupes. La relation 
directe entre dépenses de R & D et profits pour une 
année est une explication possible. Cependant, si l’on 
additionne profits et dépenses de R & D, on obtient une 


2 Sociétés industrielles-statistique financiére trimestrielle 
(Catalogue 61-003) et Statistique financiére des sociétés (Cata- 
logue 61-207). 
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resulting comparison with sales is almost identical with comparaison avec les ventes qui ne différe pas sensible- 

the profit/sales ratios. The two groups which had a ment des rapports profits/ventes déja établis. Les deux 

relative decrease in R & D expenditures also had the groupes qui ont connu des diminutions relatives de leurs 

greatest decline in profits. In general, it seems that dépenses de R & D sont également ceux qui ont subi les 

Canadian industry has tended to increase its involve- plus importantes diminutions de leurs profits. En général, 

ment in R & D during a time of declining profits.3 il semble que lindustrie canadienne a augmenté ses 
activités de R & D, méme en période de déclin des 
profits3. 

3 There are various patterns of activity within industry 3 Les activités s’organisent selon des schémas différents 
groups as well as between groups. For example, in 1969 the non seulement entre les groupes mais également a l’intérieur d’un 
ratio of R & D expenditures to profits in the Chemical based méme groupe. Par exemple, en 1969, le rapport de dépenses de 
group ranges from 31.2% (chemicals) to 2.9% (food and R & D sur les profits pour le groupe chimique était de 31.2 % 
beverages): for the entire group it was 9.7%. (chimique) a 2.9% (aliments et boissons): Le rapport pour 


Vensemble du groupe était de 9.7 %). 
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TABLE 1. Number of Firms, by Industry and Ownership Group, 1970 
TABLEAU 1. Nombre de sociétés, par groupe industriel et par groupe d’appartenance, 1970 


Ownership group 


Groupe d’appartenance 


Industry group — Groupe industriel Total 
: : 
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TABLE 2. Current Intramural R & D Expenditures, by Industry Group, 1965 - 1972 


TABLEAU 2. Dépenses courantes intra-muros de R & D, par groupe industriel, 1965 - 1972 


1969 1970 

A 25 os uss ce Ruins aa soubak SOS THERE RSAC CARE OER EAE Cece Seen 6.9 Bey Il O.2 TOR 9.9 11.4 Hoh 10.0 
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Ot alge sere ce eee re ee 199.9 | 220.0 | 237.1 243.7 269.4 | 266.4 | 262.4 | 269.9 
Annual change — Changement annuel............ % 10 3 10 — | - 1 3 
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Note: The letters A to G represent the industry groups in this and subsequent tables. — Nota: A partir de ce tableau, 
les lettres A a G replacent les noms des groupes industriels. 


TABLE 3. Capital Expenditures on R & D Facilities, by Industry Group, 1965-1972 
TABLEAU 3. Dépenses en installations de R & D, par groupe industriel, 1965- 1972 


Industry group — Groupe industriel 1965 1966 1967 1968 1969 1970 1971 1972 


millions of dollars — millions de dollars 
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TABLE 4. Sources of Funds for Intramural R & D, by Industry Group, 1970 


TABLEAU 4. Sources des fonds pour la R & D intra-muros, par groupe industriel, 1970 


Sources of funds — Sources des fonds 


Canadian — Canadiennes 
Industry group 


— Reporting Canadian Foreign Total 
Groupe industriel company government} Other Total _ 7 
— — — Ganada Etrangéres 
Cie Gouvernement] Autres 
déclarante | du Canada? 
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1 Does not include IRDIA grants nor nuclear power prototypes. — Ne comprends pas les subventions recus en vertu 
de la L.S.R.D.S. ni les dépenses pour centrales nucléaires prototypes. 


TABLE 5. Assistance from the Government of Canada under the Industrial Research and 
Development Incentives Act, by Industry Group, 1968-1970 


TABLEAU 5. Assistance du gouvernement du Canada en vertu de la Loi stimulant 
la recherche et le développement scientifiques, par groupe industriel, 1968 - 1970 


1969 1970 


Industry group 


Claimed? | Received 


Claimed? 
Groupe industriel — 
Réclamée}? 


Received | Claimed! | Received 


Réclamée? Recue Réclamée? Recue 


Recue 


millions of dollars — millions de dollars 
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1 Unsettled claims only. — Réclamations en suspens. 


TABLE 6. Extramural Payments for R & D, by Industry Group, 1965-1972 
TABLEAU 6. Dépenses extra-muros de R & D, par groupe industriel, 1965 - 1972 


Industry group — Groupe industriel 1965 1966 1967 1968 1969 1970 1971 1972 
millions of dollars — millions de dollars 
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TABLE 7. Current Intramural R & D Expenditures, by Ownership Group, 1967-1972 


TABLEAU 7. Dépenses courantes intra-muros de R & D, par groupe d’appartenance, 1967-1972 


Ownership group — Groupe d’appartenance 1967 1968 1969 1970 1971 


percentages — pourcentages 
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Note: The ownership groups are identified in the Technical Notes on page 11. — Nota: Les groupes d’appartenance sont 
décrits dans les Notes techniques 4 la page 11, 


TABLE 8. Sources of Funds for Intramural R & D, by Ownership Group, 1970 
TABLEAU 8. Sources de fonds pour la R & D intra-muros, par groupe d’appartenance, 1970 


Source of funds — Sources des fonds 


Canadian — Canadiennes 


Ownership group 


Groupe d’appartenance 


Canadian Foreign Total 


government 


Reporting 
company 


Total 
Canada 


Other 


Autres 


Etrangéres 


Gouvernement 
du Canada 


millions of dollars — millions de dollars 
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Note: The ownership groups are identified in the Technical Notes on page 11. — Nota: Les groupes d’appartenance sont 
décrits dans les Notes techniques @ la page 11, 


TABLE 9. Personnel Engaged in R & D, by Industry Group, 1970 
TABLEAU 9. Personnel affecté 4 la R & D, par groupe industriel, 1970 


Professionals Technicians Other 


Industry group — Groupe industriel aa —- Total 


Professionnels Techniciens Autres 


full-time equivalent — équivalent 4 plein temps 


TABLE 10. Level of Education of Professional Personnel Engaged in R & D, by Industry Group, 1970 
TABLEAU 10. Niveau d’éducation des cadres professionnels affectés 4 la R & D, par groupe industriel, 1970 


Scientists and engineers — Cadres scientifiques et techniques | Adminis- 


trators 
Industry group — Groupe industriel Bachelors Masters Doctors = Total 
= _- — Total Adminis- 
Bacheliers Maitres Docteurs trateurs 


full-time equivalent — équivalent 4 plein temps 


ireMnsasesrssocstsccseccsscctscatnencteosccese stusceecese 118 25 19 162 21 183 
iaiiecconerstascteregustnccccecersrcctiesr acer eceercctesers 802 170 322 1, 294 141 1,435 
Gu Piaeccsosssscacceusenenscaatenereeaavscctsstensrccccemees 191 35 90 316 46 362 
Di resereasersousesestcsssroticstaccaetseencateaseheacears 340 72 128 540 44 584 
Hie Pacoccccsssdessstetsocecaassevecdeeressscsdusstcscttttss 574 88 13 675 55 730 
ye Nevecesactosescesccacseessccccsesueces sence eesettette i209 243 76 1,528 310 1, 838 
Nae Ne asieteies Mettstecsscatussees ae featerae mee es 173 43 59 275 23 298 


Toba lL vetev-stesses tececcerteter tener eee 3,407 676 707 4,790 640 5, 430 
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R & D STATISTICS 
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Statistics Canada, /ndustrial Research and Devel- 
opment Expenditures in Canada. 
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Conseil national de la politique scientifique, 
Rapport annuel. 
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Délégation générale a la recherche scientifique et 
technique, Les moyens consacrés par la France a la 
recherche et au développement dans l'industrie fran- 
aise. 
Japan 
Bureau of Statistics, Office of the Prime Minister, 
Report on the Survey of Research and Development in 
Japan. 
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Department of Education and Science and the 
Ministry of Technology, Statistics of Science and 
Technology. 


The United States of America 


National Science Foundation, Research and 
Development in Industry. 
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BIBLIOGRAPHIE PARTIELLE DES STATISTIQUES 
DE LA R & D INDUSTRIELLE 
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Statistique Canada, Dépenses au titre de la recherche 
et du développement industriels au Canada. 
Belgique 
Conseil national de la politique scientifique, Rapport 
annuel. 
France 
Délégation générale a la recherche scientifique et 
technique, Les moyens consacrés par la France a la 
recherche et au développement dans l'industrie francaise. 
Japon 
Bureau of Statistics, Office of the Prime Minister, 
Report on the Survey of Research and Development in 
Japan. 
Le Royaume-Uni 
Department of Education and Science and the 
Ministry of Technology, Statistics of Science and Tech- 
nology. 


Les Etats-Unis 


National Science Foundation, Research and Develop- 
ment in Industry. 


é & Statistics Canada Statistique Canada 


Science Statistics Section 


OTTAWA, ONTARIO 


RESEARCH AND DEVELOPMENT IN CANADIAN INDUSTRY 
1970 


Please correct any mistakes in name or address 


Note: Your report is CONFIDENTIAL and will be seen only by employees of Statistics Canada (formerly the 
Dominion Bureau of Statistics). It willbe used to compile statistics in which no identifiable data willappear. 
The report of the last survey, Industrial Research and Development Expenditures in Canada 1969, is now 
available from Information Canada. 


GENERAL INSTRUCTIONS 


1. This survey has been carried out every two years since 1955; you may have file copies of your returns for 
earlier years (e.g. 1967 or 1969) which will help you now. Research and development are defined on 


page 3. 


N 


- Do NOT include any capital depreciation costs or capital consumption allowances in any answer of this 
questionnaire. 


3. Please enter all financial information in thousands of dollars. 


4. Please answer all questions. Your best estimates are satisfactory when precise figures are not available. 
Your estimates will be better than ours. 


5. Mr. Michel Trudelle of the Science Statistics Section will be pleased to answer any enquiries or supply 
you with more forms on request. His phone number is (613) 994-5287. 


6. Mail one completed copy of this schedule before November 15, 1971 to: 


SCIENCE STATISTICS SECTION 
EDUCATION DIVISION 
STATISTICS CANADA 
OTTAWA, ONTARIO. 


An addressed return envelope is enclosed. 


Name and address of person completing this return. 


Name 


Official Position 


Business address 


Telephone number 


Date 


Period covered 


From to 
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Wages and Other current Total current 
salaries costs costs 
14-20 $'000 21-26 $'000 
1, Current costs of R & D done within the reporting company: 
Cea yin) 9 reer roe eat esse sea te teaue ees che ecto sar eer tea one ce see eete Sora cc tom socance Oren ene roe aS Tae eane Fat eoad et nes tne esseles 
27-33 34-39 
ro IRSA OVS cece eps c DC RECEEO RS CE RP GICRC EEO PRCORERC SORE? CanoC AL ACCEPT ME CORO CRE Eco Eee rere era reco PEC earorr 
40-46 7-52 
Gin NOG Me Stim ate) We cceag capecgatsssc-saese sr sserancanecpaasias 2h: cocaysuccsacues abun cesaaciinc bates suexsateestacreséseeedeevs tees poees 
53-59 0-65 
inl 072i (Approximate Lore ais 6)iac asta cenwen cosine enact esusee sewtsc Sa suse sent y sce veo ene es SUav Sau sa Sea SUEeE Tass OSE 


Current costs are: 


Wages and salaries, which include all costs of R & D personnel (wages and salaries, fringe benefits and 
related costs e.g. costs of education paid for by employers). The costs of persons engaged only part-time in 
R & D should be pro-rated according to this time. 


Other current costs, which are the costs of: 


(a) materials and supplies used, including the costs of purchasing, receiving, inspection, storage and 
transportation, 

(b) literature purchased to provide background information necessary for research operations, and 

(c) overhead, which is an estimated share of the costs of the functions supporting R & D activity. 


Buildings Equipment | Total 
2. Capital expenditures on new or extended facilities. for use in R & D $000 24-29 $’000 $'000 
activities: 
(CTO) ie 19] oe epee eee eer eeste eee ct acest secon Ea EEC oO rT ene oreo ere Ree Poe 
(CB ra E970 eos coe Sea ass eee ae et ec epin tens Passa Seca se et at ee seu eed Se 
Cedi in: TOA (e's timate) we ceotie ccsteenech osctes mac oseestaveesvetessmecumu eran eosenisecenacast ss eeresnzeves 
(Q)iins 197 2alap proximate fore Cast ica coerce eese-aeeonecace, eee neat orceeaaar teeeeeceeee-aere= 
Canadian Non-Canadian 
sources sources 


14-19 $'000 


51-56 $000 


3. Sources of all funds expended in 1970 for R & D within the company: 


(a) Reporting company 


(b) Parent, affiliated and subsidiary companies 


(c) Canadian Federal Government through: 


(i) R & D prime contracts 


(ii) R & D portion of procurement contracts 


(iii) grants in aid of research or development 


(d) Contract work for other companies 


(e) Others 


Total (equal to the 1970 expenditures of Questions 1 and 2) 


Note: These are funds such as those provided by the company itself, grants, contractual payments or regular 
assessments of affiliates which are used to support the current R & D programme of the reporting 
company. Grants received under I,R.A.P., P.A.I.T., D.I.P. (development portion) or D.I.R. are to be 
reported in Question 3(c) (iii), Funds received for past R & D are to be reported in Question 4 
(I.R.D.I.A.). 


Claimed but not 
yet received 


14-18 $'000 


Received 


4, Net grants or credits against tax liabilities claimed or received from the Federal Government under the 19-23 $'000 


Industrial Research and Development Incentives Act (I.R.D.I.A.)3 
(a) \Gompanyfiscalltyear 968 seer recy retorts cece tee rere coette secret ee eee eee Sere Sere aea conte tie ct iodincharmumeadistencfarencteaee 
pany y. 29-33 
(b) Co tis Gad year nl OCC arcs ccyrenrrabscparcareree cece tt ciisesceers teen su deca irnreser dune cee vecreceeraesosnpaennusduteeSassad(sseoachiesaeteasset taesse=t 
coat y 39-43 
(c)sGompany his caltyeacwl SiO re ercccs sessce vateesnessotoccyses erncatcdsos seca resvascaeeattene eae ocvace ae oMisnatsaned shhtee rpcannnntosteaceneacearne>toreese<oae= 


Note: Funds received under IRDIA are NOT reported as part of Federal Government support in question 3 above. 


5. Total payments made by the reporting company for R & D performed by others: 


(a) in 1969 


(b) in 1970 


(c) in 1971 (estimate) 


(d) in 1972 (approximate forecast)... 
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6. Number of personnel engaged in R&D done within the reporting company in 1970 (estimate full-time equivalent if some persons work part-time 
only in R&D): 


Bachelors Masters 


Scientiststand: em gin ©@ 1s) yececcgesiccaesseenccoe ee oe soe saree Sara anaes oa aR see rer oa coarse ere 


Senior(R:.8 D-adminiis tra tons caecoccceeaeevsco cov ab ones scawen cued. Su s0vsa deeeuaesecasest¥abos ick Stsecasys eens 


Total, nrofessionall’s ccc cccrsy cover rcteate sconce oh a eennecase rant aoe cue nase neeleme auras ernewerpreaasvae 


Technicians and technologists j.eccccscccsos-p2ectscseceuessssctncoeganarepueaswapneasesose - age acevataeeduersnsyenensasieans Coussemdmaises keseataaipenn estan ecnehe tte Or eee tense aarieaane meee 
Skilled and unskilled labour ...........00.......- sfuigusnda duende se tukstunch Padoewe cee uan ecu ceseye ekekcuses Caves Line cere dun dancetesune scot ne omecnac Seatac nae eUE sone taetine ataae een aaa emt ner a ace 
Other (clericalcand ‘admimistra tive) ez -cccccsecncesscensncscckcunseue qtaress ax achacs-snsus cons recsston satires vine tnscni nocwevece sce asters teacesepacseuseendnesdeued se asiva se orecsasewe cueee race aaeat ohh 

Wotall supporting, Steel cece cece cescccteccs cae se cee cece: aaa se tae coe eee eee ce ares eer eee ee ee an en ke ea iat ee eee aCe Cc Reon ete re eee 


Total personnel scsccscoocsacceeeecsesieseotees et atechoatis sae vues Sas ee site ea legac ce Seu ox ences nageeneiet tee tect sa aa tpe nant on tcehien araeratncmataeeaeeeaueteteee iceen sayteedrperasesenes 


Note: Senior R&D administrators and executives are often scientists and engineers who have 
moved to administration from R&D. They are normally university graduates. Professional 
staff without a university degree should be entered as ‘‘bachelors’’. Technologists and 
technicians are technically trained personnel who assist scientists and engineers in R&D 
(e.g. chemical technicians, draftsmen). They may be certifiedas technicians by either provin- 
cial educational authorities or by provincial or national scientific or engineering associa- 
tions. Skilled and unskilled labour are skilled craftsmen or unskilled help who are directly 
engaged in the R&D programme (e.g. machinists and electricians building prototypes). Other 
includes such persons as clerks, typists, accountants and storemen engaged in the adminis- 
tration of R&D units or in the clerical support of other R&D personnel. 


Please exclude company employees engaged only in building or assembling capital facilities 
for R&D, as well as persons employed in providing subsidiary services such as janitors, 
cafeteria workers and security guards. 


66-73 $'000 


7. Approximate 1970 sales of the reporting company (exclude sales of goods purchased for resale) .....cc:ccccccccscccsesssceesscesececsseceescrnceee ee 


8. Average’ 1970 employmentiofithe reporting comp am yicec..s20..ceu-2s sare cece ceni cnt tea reeeceet ava orc av enscraacs Senbaesaase suas ceeeseee ve asean nae e ete nae Mera eet teeye ete 


Note: If this is a consolidated return, please aggregate the sales and employment of all companies included in the report. 


DEFINITIONS 


Research and Development 


(a) R&D is investigative work carried out: 


(1) to acquire new scientific and technological knowledge, 

(2) to devise and develop new products or processes, or 

(3) to apply newly acquired knowledge in making technically significant improvements to 
existing products or processes. 


(b) For the purposes of this survey, R& D does NOT include: 


(1) market research and sales promotion, 

(2) research in the social sciences, 

(3) operations research, except when required during the development phase of a product or 
process, 

(4) quality control or routine testing of products and materials, 

(5) geological and geophysical surveys, mapping, exploration and similar activities not 
resulting in scientific or technological advance, 

(6) scientific and technical information except when conducted for the sole or primary pur- 
pose of R&D support, 

(7) all activities necessary for commercial production of the new or improved product or 
process after development is completed. 


(c) Development is the use of knowledge derived from research in order to produce new mater- 
ials, devices, products or to devise new processes, or to improve existing ones. Thus, the 
design, construction and testing of prototypes, models, pilot plants (so long as they are 
primarily used to acquire experience and gather information necessary to the start-up of 
production) are part of it. Moreover, development includes those activities required before 
the setting up of a process or production line and which embody the information gathered 
from development activities: for example, the preparation of drawings, reports and instruc- 
tions. 


Development ceases and pre-production begins when the work is no longer experimental. 
Hence, the costs of tooling (design and try out), the costs of construction drawings and manu- 
facturing blueprints and the costs of production start-up are notincluded indevelopment costs. 
Pilot plants may be included in development but only so long as the main purpose is to 
acquire experience and compile data. As soon as they begin operating as normal production 
units, their costs can no longer be attributed to R&D. Similarly, once the original prototype 
has been found satisfactory, the costs of other “‘prototypes”’ baile to meet a special need or to 
fill a very small order are not to be coneritel as part of R&D. In other words, once the 
primary objective is no longer investigation but rather production or preparation for produc- 
tion, the activity can no longer be considered as part of R&D even though it could be re- 
garded as an important part Sf the total innovative process. 


(d) Research and development may be carried out either by a permanent R&D unit (e.g. R&D 
division) or by a unit eeneraliy engaged in any non-R&D activity such as engineering or 
production. In the first case, the R&D unit may spend part of its time on routine testing or 
trouble shooting or on some other activities which should not be included in R&D. In the 
second, consider only the R& D portion of such units’ total activity. 
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TECHNOLOGICAL INNOVATION 


Technological innovation — the transformation ofa scientifically developed product (process) 
into a new or improved marketable product (operational process) — is considered as one of the 
most significant industrial activities. It is an activity which enables a firm to widen its markets, 
enhance its productivity and increase its profits, thus allowing growth of the economy. However, 
until recently, innovation hasbeen studiedless closely than R& D. Research and development have 
benefited from several government assistance programmes. Now, one of them, the Program for the 
Advancement of Industrial Technology, has been extended to include some of the costs of innova- 
tion. At the same time, managers, planners and advisers in government, industry and the universities 
have become interested in obtaining data which are more relevant to industrial and economic 
growth. There is therefore an increasing need for statistical information on innovation — this 
section is intended to examine the feasibility of securing such data. 


What Is Technological Innovation? 


Technological innovation, as a corporate strategy, consists of the transformation of an idea 
based on an identified (actual or anticipated) need into a new product (or process) or the improve- 
ment of an existing product (or process). For statistical purposes, we must link the concepts of 
technological innovation with those of research and development (which have been surveyed now 
for 15 years). Hence, we willuse a greatly simplified model and define technological innovation as 
the post R& D phase of the innovation process. 


IDEA > 


Basic Applied 


Development Technological innovation 
research research 


It is composed of final product engineering, tooling, industrial engineering and trialruns. Also 
included are two activities whichdo not necessarily take place after the R& D phase is completed 
but which are not included in R&D. These activities, which are often directly related to the 
decision to innovate, are new product marketing and patent work. 


Definitions for Technological Innovation 


Technological innovation covers the work necessary to carry a productor process from the end 
of the R&D phase to successful production and sales. It also includes afew activities which may 
have taken place during the R& D phase but which are directly related to the decision to innovate. 


New product marketing is the set of activities necessary to the successful introduction of a new 
or improved product (process) into the market. Its costs comprise those of market research, the 
non-recurring costs of establishing distribution and sales channels, and advertising system, as 
well as the initial advertising expenditures. 


Final product or design engineering is the further modification of a product (process) after the 
R&D phase is completed in recognition of market or manufacturing requirements. For instance it 
includes the costs of modifying part lists, materials, specifications and drawings. 


Tooling and industrial engineering covers all changes in production machinery and tools, in 
procedures, methods and standards to be used in manufacturing the new product or using the new 
process. 


Manufacturing start-up includes the costs of retraining personnel in the new techniques or in the 
use of new machinery, trial production runs and the costs of items damaged because of faulty 
equipment, procedures and operators’ errors. 


Patent work is the filing of patent applications and searches for prior patents in connection with 
the product or process being introduced or improved. 


ESTIMATES OF EXPENDITURES ON INNOVATION 


On pages 2 and 3, you have provided estimates for R&D expenditures and manpower. Ulti- 
mately we would like to secure similar data for innovation. However, this experimental survey will 
be used primarily to assess the information which may be available. It is not expected that this 
information exists in a convenient form — please do not hesitate to estimate. 


Innovation may be successful or unsuccessful (or uncertain during the process). It may be 
connected with a firm’s own R&D or it may be related to a new product or process developed 
elsewhere. It may be ‘‘original’’ or it might perhaps even be imitative (or adopted). It is not the 
copying of any other product or process. 


PRODUCTION 
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Estimates for 1970 innovation 


Please consider only innovation related to the R & D of this firm carried out either currently or in the past. This will provide us with some 
comparative figures. 


If only total “‘original’’ innovation (i.e. including that based on the R & D of others) can be estimated, please complete this section anyway 
but check the box following: 


{_] Estimates include innovation from non-company R& D 


1. Current intramural expenditures, 1970. 


Bis Wages & 
Activity AOS | Other Total 


Market reSea rh psec ieeskivs sacescevsseseuss ce icav edu coenssosov secure rac nemeeencacees coe ear on teas ee meee ne EE TE es ee ee 


Product, engineerin oa8e 6 este iacicy cc cae sierson er esee ress ee re eee Oe ae ee iF | 


PAGS It WOT i cosacieaeersen Hiecae cates rac c alate srats ees Gu Saas ace oe nee ei cect ei rae a aga crake toes et 


Tooling: & industrialllten gimiee rin oe. coi eec eet aaa sate as cake vane eet aaa eae eS ce ane o Seer vee Onan cone 


Manufacturing ‘startaupy.ccsesecic seep scence rec ces aventelaps teense sass avery e tomteet coeea stan ae scnceatdacderasecea dat aut Py ceteian icp a eteeee 


Ocher (specify): ..sc.cccdeeceseeI NO eas eR. FL, IO, PR eo See 


Total innovation 


2. Expenditures on fixed assets, 1970. 


$'000 


3. Personnel engaged in innovation, 1970. 


Professionals | 


woo Ones 
Activity eg ky Wacniee a Rech Ge supporting Total 
profes- . staff 
: trators é cians 
engineers sionals { 
full-time equivalents * 
Market research) azcescrers<e-steecescsseorerene + 
Product engineering & design ............ 
PAG ri GW OL ac seecencavsincutae oe ere enaperss 
Tooling & industrial engineering ........ ea 
Manufacturing Start-up ...........cceeeeeeeee 
Other (specify) tec eee eee ee 
Motall innovation tacsre-ve eae 


Note: ‘‘Other professionals’’ are essentially other university graduates such as lawyers or market researchers. ‘‘Other supporting staff’’ are skilled 
and unskilled labourers, clerical and administrative support staff. 
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Estimates for various kinds of innovation 


4. Do you think you could identify the approximate costs of individual innovations either annually or at the end 
of the innovative process? (check one box) 


Always Frequently Occasional] Never 
q y 


5. If possible, please estimate the approximate total current intramural costs of innovation over the past five years Doll 
(1966 + 1967 + 1968 + 1969 + 1970): ollars 


(a) Innovation from own R & D: 


Gommerciallly isweces stil gieecncieseeerces. cp tyaeadiascan it stecsstetaeeteocaseseaaaee tear eam tpela as ceenine cave smelt apeneueucharun sereen tags tea ta nes iesuea cece: Gowan sete ven enseiemesnese 


Commercially unsuccessful 


Commercially unproven 


(b) ‘‘Original’’ innovation based on products or processes developed by others: 


GommMercialll yasucGSe:s slums we ee ek men eI ce at nnarn sa PT ty oi cet St an MEME ale chars ee Sot age eA PCa esate NORE SE See cata TRS oe | lar Ber! Se 3 


Commercially unsuccessful 


Commercially unproven 


(c) ‘‘Imitative’’ 


innovation or the introduction of products or processes new to the firm but not to the world or the industry 


We understand that any data you have been able to supply are, at best, only estimates. We 
are sure that you appreciate the potential value of measures of innovation costs, both to industry 
and to government. Please suggest any improvements in either our concepts, definitions or format. 


If you consider the project impossible or of no value, we would be grateful for your noting this. 
Thank you again for your co-operation. 


Name and address of person completing this section on innovation 


Name Official position 


Business address Telephone number 


Date Period covered in Questions 1 to 3: 


From to 
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Catalogue 


81-001 
81- 201 
81-220 
SISo1or 
81-523 


PUBLICATIONS COURANTES DE LA DIVISION DE L’EDUCATION 


Les personnes qui désirent recevoir l’avis des nouvelles publications 
sont pri€es d’écrire a la Division de l’éducation, Statistique Canada 


GENERALITES 


Bulletin de service, T., Bil. 

Statistiques provisoires de l’enseignement, A., Bil. 

Statistique de l’enseignement —estimations, A., Bil. 

Illustration graphique de l’enseignement au Canada, HS., F. et Angl. 
Guide bibliographique de 1’enseignement au Canada, HS., Bil. 


81-524F La planification de l’enseignement et l’expansion de l’économie, HS., F. et Angl. 
81-526F Statistique du recensement et autres données a l’usage des conseillers en formation professionnelle, recensement de 1961, 


81-530 
*81-535 
81-539 
81- 542 
81-544 
81-545 
81- 546 
81-549 
81-550 
81-552 
12-528 


81- 208 
81-212 
81-219 


81- 204 
81- 209 
*81- 210 
81-211 
81-213 
81-214 
81- 216 
81-222 
81-224 
81-541 
81-543 


81- 202 
81- 203 
81-215 
81-217 
81-221 
81-527 


13-202 
13-203 
13-545 


*81- 205 
*81- 206 
81-532 


HS., F. et Angl. 
La persévérance scolaire par &ge et par classe, HS., Bil. 
The Organization and Administration of Public Schools in Canada, HS., Angl. 
Formation organisée dans quatre groupes d’industries, HS., F. et Angl. 
Enseignement par correspondance au Canada, HS., Bil. 
Répertoire des écoles privées, HS., Bil. 
Enquéte sur l’enseignement dans les provinces de 1’Atlantique, HS., Bil. 
Enquéte sur l’enseignement dans les provinces de l’Ouest, HS., Bil. 
Enseignement dans le nord canadien, HS., Bil. 
Cent ans d’enseignement en Colombie-Britannique: Rétrospective statistique, HS., Bil. 
Taux estimatifs de scolarisation au Canada, HS., Bil. 
A Manual of Accounting for School Boards, HS., Angl. 


INFORMATION SUR LES FINANCES 


Les finances de l’enseignement, A., Bil. 
Universités canadiennes, recettes et dépenses A., Bil. 
Frais de scolarité et de subsistance A., Bil. 


INFORMATION DES ETUDIANTS 


Inscriptions d’automne aux universités et colléges, A., Bil. 

Formation professionnelle et technique, A., Bil. 

Relevé de l’enseignement élémentaire et secondaire, HS., Bil. 

Grades, dipl6mes et certificats décernés par les universités et colleges canadiens A., Bil. 
Statistics of Private Business Colleges, A., Angl. 

Statistique des écoles de métiers privées, A., Bil. 

Mouvement interprovincial et immigration des enfants au Canada, HS., Bil. 
Colleges communautaires canadiens et institutions connexes, A., Bil. 
Education permanente, Partie I , Niveau primaire-secondaire, A., Bil. 
Bourses d’études supérieures et de recherches, HS., Bil. 

Enquéte sur la population étudiante du postsecondaire, HS., F. et Angl. 


INFORMATION DES ENSEIGNANTS 


Traitements et qualifications des instituteurs des écoles publiques élémentaires et secondaires, A., Bil. 

Traitements et qualifications des professeurs des universités et colleges, A., Bil. 

Statistique des écoles privées élémentaires et secondaires,A., Bil. 

Eleéves et personnel des écoles pour aveugles et sourds, A., Bil. 

Jardins d’enfants et maternelles privés au Canada,A., Bil. 

Grades des professeurs des universités canadiennes, Partie I: Répartition selon le rang, la faculté et le domaine, HS., Bil. 


STATISTIQUES DE SCIENCES 


Dépenses de l’administration fédérale en activités scientifiques, exercise, HS., Bil. 
Dépenses au titre de la recherche et du développement industriels au Canada,A., Bil. 
Dépenses de l]’administration fédérale en sciences humaines, HS., Bil. 


INFORMATION CULTURELLE 
Relevé des bibliothéques, Partie I: Bibliotheques publiques, A., Bil. 


Relevé des bibliothéques, Partie II: Bibliothéques scolaires, A., Bil. 
Relevé des bibliotheques, Partie III: La formation professionnelle, HS., Bil. 


* Tirage 6épuisé; peut @tre obtenu dans plusieurs bibliotheques. 


A. — Annuel T.— Trimestriel HS. — Hors série F.— Francais Angl. — Anglais Bil. — Bilingue 


Outre les publications ci-dessus énumérées, Statistique 
Canada publie une grande variété de rapports statistiques sur le 
Canada tant dans le domaine économique que social. On peut se 
procurer gratuitement un catalogue complet des publications 
courantes a Statistique Canada, Ottawa (Canada), KIA OT6. 


CURRENT PUBLICATIONS OF THE EDUCATION DIVISION 


Persons wishing notices of new publications are invited to write to 
the Education Division, Statistics Canada 


Catalogue GENERAL 


81-001 
81- 201 
81- 220 
81-515 
81-523 
81-524 
81-526 
81-530 
*81- 535 
81-539 
81-542 
81-544 
81-545 
81-546 
81-549 
81-550 
81-552 
12-528 


81- 208 
81-212 
81-219 


81- 204 
81- 209 
*81- 210 
SiS 2a 
81-213 
81-214 
81- 216 
81-222 
81-224 
81-541 
81-543 


81- 202 
81- 203 
81-215 
81-217 
81-221 
81-527 


13- 202 
13- 203 
13 - 545 


*81- 205 
*81- 206 
81-532 


Service Bulletin, Q., Bil. 

Preliminary Statistics of Education, A., Bil. 

Advance Statistics of Education, A., Bil. 

A Graphic Presentation of Canadian Education, O., E. and F. 

A Bibliographical Guide to Canadian Education, O., Bil. 

Education Planning and the Expanding Economy, O., E. and F. 

Census and Other Data for Vocational Counsellors, 1961 Census, O., E. and F. 
Student Progress Through the Schools by Age and Grade, O., Bil. 

The Organization and Administration of Public Schools in Canada, O., E. 
Organized Training in Four Industry Groups, O., E. and F. 

Canadian Education Through Correspondence, O., Bil. 

Directory of Private Schools, O., Bil. 

Survey of Education in the Atlantic Provinces, O., Bil. 

Survey of Education in the Western Provinces, O., Bil. 

Education in Canada’s Northland, O., Bil. 

A Century of Education in British Columbia: Statistical Perspectives, O., Bil. 
Estimated Participation Rates in Canadian Education, O., Bil. 

A Manual of Accounting for Schools Boards, O., E. 


FINANCIAL INFORMATION 


Survey of Education Finance, A., Bil. 
Canadian Universities, Income and Expenditure, A., Bil. 


Tuition and Living Accommodation Costs at Canadian Degree-Granting Universities and Colleges, A., Bil. 


STUDENT INFORMATION 


Fall Enrolment in Universities and Colleges, A., Bil. 

Vocational and Technical Training, A., Bil. 

Survey of Elementary and Secondary Education, O., Bil. 

Degrees, Diplomas and Certificates Awarded by Canadian Degree-Granting Institutions, A., Bil. 
Statistics of Private Business Colleges, A., E. 

Statistics of Private Trade Schools, A., Bil. 

Interprovincial Movement of Children in Canada, O., Bil. 

Canadian Community Colleges and Related Institutions, A., Bil. 
Continuing Education, Part I, Elementary-Secondary Level, A., Bil. 
Awards for Graduate Study and Research, O., Bil. 

Post-Secondary Student Population Survey, O., E. and F. 


TEACHER INFORMATION 


Salaries and Qualifications of Teachers in Public Elementary and Secondary Schools, A., Bil. 

Salaries and Qualifications of Teachers in Universities and Colleges, A., Bil. 

Statistics of Private Elementary and Secondary Schools, A., Bil. 

Enrolment and Staff in Schools for the Blind and Deaf, A., Bil. 

Private Kindergarten and Nursery Schools in Canada, A., Bil. 

Degrees held by Canadian University Teachers, Part I: Distribution by Rank, Faculty and Field, O., Bil. 


SCIENCE STATISTICS 


Federal Government Expenditures on Scientific Activities, Fiscal Year, A., Bil. 
Industrial Research and Development Expenditures in Canada, A., Bil. 
Federal Government Expenditures on the Human Sciences, O., Bil. 


CULTURAL INFORMATION 
Survey of Libraries, Part I: Public Libraries, A., Bil. 


Survey of Libraries, Part II: Academic Libraries, A., Bil. 
Survey of Libraries, Part III: Library Education, O., Bil. 


* Out-of-print but available in many libraries. 


A. — Annual Q. — Quarterly O. — Occasional E.—English F.— French 


In addition to the selected publications listed above, 
Statistics Canada publishes awide range of statistical reports on 
Canadian economic and social affairs. Acomprehensive catalogue 
of all current publications is available free on request from 


Statistics Canada, Ottawa (Canada), KIA OT6. 


Bil. — Bilingual 


